IT OF COMMERCE PATENT AND TRADEMARK OFFICE 

TRANSMITTAL LETTER TO THE UNITED .STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



ATTORNEY'S DOCKET NUMBER 

R.36254 



U.S. APPLICATION NO. (IF KNOWN, SEE 37 CFR 

09/831150 



INTERNATIONAL FILING DATE 
05 September 2000 



PRIORITY DATE CLAIMED 
08 September 1999 



TITLE OF INVENTION 



DECOUPLING DEVICE FOR ACTUATORS 




APPLICANT(S) FOR DO/EO/US 

RUPP, Bernhard 



KNOEPFEL, Gerd 



3. □ 



herewith submits to the United States Designated/Elected Office (DO/EO/US) the following i 
This is a FIRST submission of items concerning a filing under 35 U.S.C. 371 . 
This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371 . 
This is an express request to begin national examination procedures (35 U.S.C. 371(f)) at any time rather than delay 
examination until the expiration of the applicable time limit set in 35 U.S.C. 371(b) and PCT Articles 22 and 39(1). 

A proper Demand for International Preliminary Examination was made by the 19th month from the earliest claimed priority date. 
A copy of the International Application as filed (35 U.S.C. 371 (c) (2)) 

a. S is transmitted herewith (required only if not transmitted by the International Bureau). 

b. □ has been transmitted by the International Bureau. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US). 
A translation of the International Application into English (35 U.S.C 371(c)(2)). 

A copy of the International Search Report (PCT71SA/210). 

Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 371 (c)(3)) 

a. □ are transmitted herewith (required only if not transmitted by the International Bureau). 

b. □ have been transmitted by the International Bureau. 

c. □ have not been made; however, the time limit for making such amendments has NOT expired. 

d. □ have not been made and will not be made. 

A translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)). 

An oath or declaration of the inventor(s) (35 U.S.C. 371 (c)(4)). 

A copy of the International Preliminary Examination Report (PCT/IPEA/409). 

A translation of the annexes to the International Preliminary Examination Report under PCT Article 36 
(35 U.S.C. 371 (c)(5)). 

13 to 20 below 



;nt(s) or information included: 



An Information Disclosure Statement under 37 CFR 1.97 and 1 .98. 

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.2 

A FIRST preliminary amendment. 

A SECOND or SUBSEQUENT preliminary amendment. 

A substitute specification. 

A change of power of attorney and/or address letter. 
Certificate of Mailing by Express Mail 
Other items or information: 



. and 3.31 is included. 



Transmittal Sheets in duplicate w/fees charged to Dep.Acct. 07-2100 

Copy of German Text Application w/8 sheets drawings ; 

Translation of German Text Application w/8 sheets drawings (not enclose^) » 

Preliminary Amendment (not enclosed) 

Executed Declaration (not enclosed) 

Assignment to Robert Bosch GmbH (not enclosed) 

Copy of PCT/RO/101, PCT/ISA/210, 220 



U.S. APPLICATION NO (IFKNOWN^ 



M NO, (IF KNOWN, SEEj37 £FR_- 

nQ rain 5n 



jC08Rec'dPCT/pm 0 7 MAY 2001 .,, 



INTERNATIONAL APPLICATION NO. 

PCT/DE 00/03045 



ATTORNEY S DOCKET NUMBER 

R.36254 



The following fees are submitted:. 
BASIC NATIONAL FEE ( 37 CFR 1.492 (a) (1) - (5)) : 

□ Neither international preliminary examination fee (37 CFR 1 .482) nor 
international search fee (37 CFR 1.445(a)(2) paid to USPTO 

and International Search Report not prepared by the EPO or JPO $1,000.00 

K International preliminary examination fee (37 CFR 1 .482) not paid to 

USPTO but Internation Search Report prepared by the EPO or JPO $860.00 

□ International preliminary examination fee (37 CFR 1 .482) not paid to USPTO 

but international search fee (37 CFR 1 .445(a)(2)) paid to USPTO $710.00 

□ International preliminary examination fee paid to USPTO (37 CFR 1 .482) 

but all claims did not satisfy provisions of PCT Article 33(l)-(4) $690.00 

□ International preliminary examination fee paid to USPTO (37 CFR 1.482) 

and all claims satisfied provisions of PCT Article 33(l)-(4) $100.00 



ENTER APPROPRIATE BASIC FEE AMOUNT = 



Surcharge of $130.00 for furnishing the oath or declaration later than 
months from the earliest claimed priority date (37 CFR 1.492 (e)). 



□ 30 



Independent clain 



NUMBER FILED 



NUMBER EXTRA 



Multiple Dependent Claims (check if applicable). 



TOTAL OF ABOVE CALCULATIONS 



Reduction of 1/2 for filing by small entity, if applicable. Verified Small Entity Statement 
— also be filed (Note 37 CFR 1.9, 1.27, 1.28) (check if applicable). 



SUBTOTAL = 



Processing fee of $130.00 for furnishing the English translation later than 
months from the earliest claimed priority date (37 CFR 1 .492 (f)). 



TOTAL NATIONAL FEE = 



Fee for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
accompanied by an appropriate cover sheet (37 CFR 3.28, 3.31) (check if applicable). 



TOTAL FEES ENCLOSED 



CALCULATIONS PTO USE ONLY 



$1,120.00 



A check in the a 



Please charge my Deposit Account No. 
A duplicate copy of this sheet is enclosed. 



to cover the above fees is enclosed. 
07-2100 in the amount of $1,120.00 



o cover the above fees. 



123 The Commissioner is hereby authorized to charge any fees which may be required, or credit any overpayment 
to Deposit Account No. 07-2100 A duplicate copy of this sheet is enclosed. 



Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petitioi/to refive (37 



granted to restore the application to pending status. 

SEND ALL CORRESPONDENCE TO: 



Ronald E. Greigg 
GREIGG & GREIGG P.L.L.C. 
1423 Powhatan Street 
Unit One 

Alexandria, VA 22314 

Customer No. 002119 

Telephone: (703) 838-5500 
Facsimile: (703) 838-5554 




SIGNATUR] 
Ronald E. Greigg 



NAME 
31,517 



REGISTRATION NUMBER 
07 May 2001 



Page 2 of 2 



* v ISi^ ^k 19 DE€ 2001 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of 

Bernhard Rupp et al 

Based on PCT/DE 00/03045 

For: Decoupling Device For Actuators 

PRELIMINARY AMENDMENT 

Assistant Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Prior to examination, please amend the above-identified application as follows: 

IN THE SPECIFICATION 

Replace in their entirely pages 1 , 3, 4, 5, 6, 7, 8, 10, 19, 21 , and 26, with new 
pages 1, 3, 4, 5, 6, 7, 8, 10, 19, 21, and 26, attached hereto as Appendix 2. 
Page 22, line 1 , delete "Claims" and insert -We Claim--. 

IN THE CLAIMS 

Please cancel claims 1-16 and add new claims 17-38. 
17. In a decoupling device (1) for an actuator (2), in particular an electric motor (2), 
with a one-part or multiple part decoupling housing (6, 7, 8), which is connected to a 
function housing (13) and at least partially encompasses the actuator (2), and with 
decoupling elements (14, 15) comprised of an elastic material, wherein each 
decoupling element (14, 15) rests against support shoulders (24, 25, 26), the 

1 



improvement comprising a securing element (19) disposed between one set of 
decoupling elements (14, 15) and another set' of decoupling elements (14, 15), said 
actuator (2) engaging said securing element (19). 

18. The decoupling device according to claim 17, further comprising at least two 
support shoulders (24, 25, 26) for a decoupling element (14, 15), said support 
shoulders being constituted by the decoupling housing (6, 7, 8) or the function 
housing (13). 

19. The decoupling device according to claim 17, further comprising two support 
shoulders (24, 25, 26) for a decoupling element (14, 15) are constituted by the 
securing element (19). 

20. The decoupling device according to claim 18, wherein the decoupling elements 
(14, 15) are disposed in pairs. 

21 . The decoupling device according to claim 18, wherein said securing element 
(19) has a radial projection (35) extending partially or entirely around it and that the 
securing element (19) has at least one slot (36) in its radial projection (35), in the 
vicinity of the decoupling elements (14, 15). 

22. The decoupling device according to claim 21 , wherein said decoupling elements 
(14, 15) are connected to each other in pairs by an intermediary piece (20). 
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23. The decoupling device according to claim 18, wherein securing element (19) 
has a radial projection (35) extending partially or entirely around it and that the 
securing element (19) has at least one recess (45) in its radial projection (35), in the 
vicinity of the decoupling elements (14, 15). 

24. The decoupling device according to claim 18, wherein decoupling housing (6, 7, 
8) or in the function housing (13), the support shoulders (24, 25, 26) are constituted 
by means of at least one recess (23) in an outer region of the decoupling housing (6, 
7, 8) or function housing (13). 

25. The decoupling device according to claim 18, further comprising at least one 
column (41) in which the support shoulders (24, 25, 26) are constituted by a recess 
(23) on an end face of the column (41 ). 

26. The decoupling device according to claim 24, wherein said decoupling housing 
(6, 7, 8) or the function housing (13) and the securing element (19) have axial and 
radial support shoulders (24.1, 24.2), and at least the axial support shoulders (24.1) 
are embodied as arc-shaped, and wherein the curvature of the arc-shaped support 
shoulders (24, 25, 26) at most corresponds to the curvature of the decoupling 
elements (14, 15). 

27. The decoupling device according to claim 17, wherein said decoupling device 
(1) has a longitudinal axis (3) and wherein the support shoulders (24, 25, 26) for the 
decoupling elements (14, 15) are embodied in relation to one another so that a 
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rotational axis (27) of the decoupling elements (14, 15) extends obliquely to the 
longitudinal axis (3). 

28. The decoupling device according to claim 17, wherein said decoupling elements 
(14, 15) are embodied as rolling bodies. 

29. The decoupling device according to claim 28, wherein said rolling bodies are 
embodied in the form of balls. 

30. The decoupling device according to claim 17, where one set of decoupling 
elements (14) is disposed in a first plane extending perpendicular to the longitudinal 
axis (3) and the other set of decoupling elements (15) is disposed in a plane 
extending parallel to the first. 

31. The decoupling device according to claim 17, wherein said decoupling elements 
(14, 15) adjoining one another in the circumference direction enclose a uniform 
angle a in relation to one another. 

32. The decoupling device according to claim 17, wherein said decoupling elements 
(14, 15) are disposed above one another on a line (18) extending parallel to the 
longitudinal axis (3). 

33. The decoupling device according to claim 19, wherein the decoupling elements 
(14, 15) are disposed in pairs. 



34. The decoupling device according to claim 19, wherein said securing element 
(19) has a radial projection (35) extending partially or entirely around it and that the 
securing element (19) has at least one slot (36) in its radial projection (35), in the 
vicinity of the decoupling elements (14, 15). 

35. The decoupling device according to claim 20, wherein said securing element 
(19) has a radial projection (35) extending partially or entirely around it and that the 
securing element (19) has at least one slot (36) in its radial projection (35), in the 
vicinity of the decoupling elements (14, 15). 

36. The decoupling device according to claim 19, wherein securing element (19) 
has a radial projection (35) extending partially or entirely around it and that the 
securing element (19) has at least one recess (45) in its radial projection (35), in the 
vicinity of the decoupling elements (14, 15). 

37. The decoupling device according to claim 20, wherein securing element (19) 
has a radial projection (35) extending partially or entirely around it and that the 
securing element (19) has at least one recess (45) in its radial projection (35), in the 
vicinity of the;decoupling elements (14, 15). 

38. The decoupling device according to claim 25, wherein said decoupling housing 
(6, 7, 8) or the function housing (13) and the securing element (19) have axial and 
radial support shoulders (24.1 , 24.2), and at least the axial support shoulders (24.1) 
are embodied as arc-shaped, and wherein the curvature of the arc-shaped support 



shoulders (24, 25, 26) at most corresponds to the curvature of the decoupling 
elements (14, 15). 
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Appendix 1 , changes to the specification indicated with brackets and underlining: 

Page 1 , of the specification: 

Decoupling Device for Actuators 
CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a 35 USC 371 application of PCT/DE 00/03045 filed on 
September 05. 2000. 

BACKGROUND OF THE INVENTION 
[Prior Art] Field of the Invention 

The invention is [based on] directed on a decoupling device for [actuators 
according to the preamble to claim 1]. 

Description of the Prior Art 

During operation of the actuator - in particular an electric motor which, by 
means of decoupling elements, is connected to a function housing via a decoupling 
housing - tangential rotary oscillations are produced, for example in a main 
excitation oscillation direction of the actuator, and oscillations are produced in the 
radial and axial directions. For a decoupling between the actuator and the 
decoupling housing, this means that they must be particularly soft in the tangential 
direction and must be significantly more rigid in the axial direction and radial 
direction. 



Decoupling devices for actuators and electric motors are known, but these 
are relatively rigid. Running noise of the electric motor and running-induced 
oscillations of a fan connected for example to the electric motor, e.g. due to an 
imbalance of the impeller, are largely transmitted to a fan housing and lead to an 
undesirable generation of noise. 

Page 3, of the specification: 

However, the device requires a central securing element and for damping, 
requires another elastic element which is disposed around a longitudinal axis. 

[Advantages of the Invention] SUMMARY OF THE INVENTION 

The decoupling device according to the invention^ with the characterizing 
features of claim 1 ,] has the advantage over the prior art that an almost ideal 
decoupling of all oscillations of the actuator is achieved in a simple manner. 

[Advantageous modifications and improvements of the decoupling device 
disclosed in claim 1 are possible by means of the steps taken in the dependent 
claims.] 

The configuration of decoupling elements is advantageously embodied in the 
form of an "angular ball bearing", since as a result, powerful forces can be absorbed 
and oscillations in the tangential direction can be damped. Oscillations in the radial 
and axial directions are damped through elastic compression of the balls. The 



decoupling elements are simply subjected to pressure in all of the loading directions 
of the system. This results in a favorable ability to withstand vibration. 

Page 4, of the specification: 

Particularly advantageous decoupling elements are rolling bodies in the form 
of balls made of an elastomer, which are connected to one another by means of an 
intermediary piece that is inserted into a slot of a securing element. This allows the 
decoupling elements to be very easily held and installed. 

It is also advantageous to embody recesses that constitute the support 
shoulders for the decoupling elements in the shape of arcs. 

It is also advantageous to distribute the decoupling elements uniformly in the 
circumference direction. 

[Drawings] BRIEF DESCRIPTION OF THE DRAWINGS 

Exemplary embodiments of the invention are described herein below and are 
shown in a simplified fashion in the drawings , in which: [and will be explained in 
detail in the subsequent description.] 

Fig. 1 shows a section through an actuator with a decoupling device, 

Fig. 2 is a schematic depiction of existing stress directions, 
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Page 5, of the specification: 

Fig. 3 shows an exemplary embodiment of decoupling elements, 

Figs. 4 a - c show a first part of a decoupling housing, 

Figs. 5 a & b show a securing element, 

Figs. 6 a - c show a second part of a decoupling housing, 

Fig. 7 shows a section along the line VII - VII in Fig. 1 , 

Figs. 8 a - c show another exemplary embodiment of a decoupling device 
and a decoupling element, 

Fig. 9 shows another exemplary embodiment of a decoupling housing, 

Fig. 1 0 shows another exemplary embodiment for a securing element and a 
decoupling housing, 

Fig. 1 1 shows another possible disposition of the securing element and 
decoupling housing, and 



Page 6, of the specification: 

Fig. 12 shows another possible embodiment of support shoulders in a 
decoupling housing and a securing element. 

[Description of the Exemplary Embodiments] DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Fig. 1 shows a section through a decoupling device 1 with an actuator 2. This 
combination of the decoupling device 1 and actuator 2, for example an electric 
motor 2, has a longitudinal axis 3. The decoupling device 1 is comprised of a 
decoupling housing 6, which is composed, for example, of two [for example] annular 
parts, an upper part 7, and a base part 8. The decoupling housing 6 is adjoined by a 
function housing 13, for example a fan housing 13, which encompasses a fan 12 
driven by the electric motor. The base part 8 of the decoupling housing 6 can, for 
example, also be part of the function housing 13. The decoupling housing 6 is then 
comprised of the housing parts 7 and 13. 

The decoupling device 1 is also composed of elastic decoupling elements 14, 
15 and a securing element 19, e.g. in the form of a ring in this instance. The 
decoupling elements 14, 15 here are for example rolling bodies which in this 
instance are embodied in the shape of balls and are made, for example, of an 
elastomer. 
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Page 7, of the specification: 

The decoupling elements 14, 15 in this instance are disposed one above the 
other in pairs, for example, along a line 18 which extends parallel to the longitudinal 
axis 3. The actuator 2 is connected at least indirectly to the securing element 19. 

The decoupling elements 14, 15 are connected to each other, for example, by 
means of an intermediary piece 20. A longitudinal axis of the intermediary piece [18] 
20 extending parallel to the line 18 runs parallel to the longitudinal axis 3 when the 
decoupling device 1 is installed. The presence of the intermediary piece or strut 20 
permits the two decoupling elements 14, 15 to be very easily held simultaneously 
and permits them to be installed as an ensemble with the securing element 19. 

In both decoupling housing halves 7, 8, [13,] there are recesses 23 that open 
toward the longitudinal axis 3 and are disposed in the outer radial edge region, 
which constitute support shoulders 24, 25 in the top part 7 or bottom part 8[, 13] of 
the decoupling housing for the decoupling elements 14, 15. The securing element 
19 disposed inside the decoupling housing 6, 7, 8[, 13] provides support shoulders 
26 disposed opposite from the support shoulders 24, 25. 

The support shoulders 24 - 26 have sections which are disposed in the radial 
direction and are referred to as radial 

Page 8, of the specification: 

support shoulders 24.2, 25.2, 26.2. These are engaged by axial forces. The support 
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shoulders 24 - 26 also have sections which are disposed in the axial direction and 
are referred to as axial support shoulders 24.1 , 25.1 , 26.1 . These are acted on by 
radial forces. Axial support shoulders 24.1, 25.1 , 26.1 and radial support shoulders 
24.2, 25.2, 26.2 are disposed for example perpendicular to each other here. 

The support shoulder 24.1 is referred to as the axial support shoulder 
because it extends approximately parallel to the longitudinal axis 3. The support 
shoulder 24.2 is referred to as the radial support shoulder because in this instance, it 
extends approximately perpendicular to the longitudinal axis 3. 

Because the decoupling elements 14, 15 are secured in the recesses 23 (Fig. 
7) and are connected to each other by means of the intermediary piece 20, it is not 
possible for the securing element 19 to rotate entirely around the longitudinal axis 3. 

The support shoulders 24 - 26 are embodied so that when there is a relative 
rotation of the securing element 19 in relation to the decoupling housing 6, 7, 8[, 13,] 
the decoupling elements 14, 15 roll around a rotational axis 27 that extends 
obliquely in relation to the longitudinal axis 3. In 

Page 10, of the specification: 

The top part 7 can also be embodied as cup-shaped 33, as indicated with 
dashed lines in Fig. 4b. In this instance, the top part 7 contains for example three 
recesses 23, which constitute the support shoulders 24.1 , 24.2 for the decoupling 
elements 14. In Fig. 4a, center lines are shown extending from the recesses 23, 
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perpendicular to the longitudinal axis 3 that extends perpendicular to the plane of the 
drawing. The drawing clearly shows that recesses 23 adjacent to one another in the 
circumference direction and decoupling elements 14 disposed in the recesses 23 
are disposed at a uniform angle a from one another. In Fig. 7, a section VII - VII in 
Fig. 1 is shown, which shows the recess 23 more clearly. 

After assembly, the decoupling elements 14, 15 rest against the support 
shoulders 24. 1 , 24.2, 25. 1 , 25.2. 

Fig. 4b shows a plane 34 which extends perpendicular to the longitudinal axis 
3 and passes through the radial support shoulder 24.2. The recesses 23 and 
therefore the decoupling elements 14 are thus disposed, for example, in one plane. 

In an outer region of the top part 7, there is a bore 37 through which for 
example a screw is guided, in order to connect the top part 7 to the base part 8[,] 
and housing 13. 

Page 19, of the specification: 

Fig. 1 0 shows another exemplary embodiment for the securing element 1 9 
and a decoupling housing part 7, 8, 13. For example, the decoupling elements 14, 
15 and 14', 15' are not disposed above one another. The decoupling elements 14, 
14' or 15, 15' are not disposed in a plane extending perpendicular to the longitudinal 
axis 3. Decoupling elements 14', 15' that are connected to each other by means of 
the intermediary piece 20 (right half of Fig. 10) and other decoupling elements 14, 
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1 5 which are not connected to each other by means of an intermediary piece (left 
half of Fig. 10) can both be used in an embodiment of the decoupling device 1. The 
decoupling elements 14, 15 have a knob 48, which protrudes into a recess 45, a 
hole 45, or a slot 36. The decoupling elements 14', 15' are connected to each other 
by means of the intermediary piece 20, which does not extend parallel to longitudinal 
axis 3 after assembly of the decoupling device 1 . 

Fig. 1 1 shows another possible configuration of the securing element 19 and 
decoupling housing 6. Since the same reference numerals apply as in Figs. 1 and 5, 
no further explanation is given for them here. 

In this instance, the decoupling elements 14, 15 are disposed over one 
another [in this instance], in pairs for example, along a line 18 which extends parallel 
to longitudinal axis 3. The recess 23 here is embodied in the 

Page 21, of the specification: 

already described above. Any other combination is conceivable depending on the 
magnitude of the load. 

The foregoing relates to a preferred exemplary embodiment of the invention, 
it being understood that other variants and embodiments are thereof are possible 
within the spirit and scope of the invention, the latter being defined bv the appended 
claims. 
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Page 26, abstract of the disclosure: 

Abstract of the Disclosure 



The invention relates to the decoupling device [(1)] for an actuator [(2)], which 
has a number of decoupling elements [(14, 15)]. A securing element [(19)] is 
disposed between these decoupling elements [(14, 15)]. The actuator [(2)] is 
5 fastened to the securing element [(19)]. The decoupling elements [14, 15] rest 

against radial support shoulders [24.2, 25.2, 26.2] and axial support shoulders [24.1 , 
25.1 ,26.1] of the securing element [(19)] and a housing [(6, 13)]. These are 
embodied so that radial, axial, and tangential oscillations of the actuator [(2)] are 
decoupled from the housing [(6, 13)]. 



10 [(Fig. 1)] 
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ABSTRACT OF THE DISCLOSURE 

Please substitute the attached Abstract of the Disclosure for the abstract as 
originally as filed. 



REMARKS 



The above amendments are being made to place the application in better 
condition for examination. 

Entry of the amendment is respectfully submitted. 



Greigg & Greigg P.L.L.C. 

1423 Powhatan Street, Unit One 

Alexandria, Virginia 22314 

Telephone: (703) 838-5500 
Facsimile: (703) 838-5554 



Registration ^^S^fVi 
Attorney for Applicants 
Customer No. 002119 
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Appendix 2 
New Pages 1, 3, 4, 5, 6, 7, 8, 10, 19, 21 & 26 
of the specification: 



Decoupling Device for Actuators 
CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a 35 USC 371 application of PCT/DE 00/03045 filed on 
September 05, 2000. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The invention is directed on a decoupling device for actuators. 

Description of the Prior Art 

During operation of the actuator - in particular an electric motor which, by 
means of decoupling elements, is connected to a function housing via a decoupling 
housing - tangential rotary oscillations are produced, for example in a main 
excitation oscillation direction of the actuator, and oscillations are produced in the 
radial and axial directions. For a decoupling between the actuator and the 
decoupling housing, this means that they must be particularly soft in the tangential 
direction and must be significantly more rigid in the axial direction and radial 
direction. 

Decoupling devices for actuators and electric motors are known, but these 
are relatively rigid. Running noise of the electric motor and running-induced 
oscillations of a fan connected for example to the electric motor, e.g. due to an 
imbalance of the impeller, are largely transmitted to a fan housing and lead to an 
undesirable generation of noise. 
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However, the device requires a central securing element and for damping, 
requires another elastic element which is disposed around a longitudinal axis. 

SUMMARY OF THE INVENTION 

The decoupling device according to the invention has the advantage over the 
prior art that an almost ideal decoupling of all oscillations of the actuator is achieved 
in a simple manner. 

The configuration of decoupling elements is advantageously embodied in the 
form of an "angular ball bearing", since as a result, powerful forces can be absorbed 
and oscillations in the tangential direction can be damped. Oscillations in the radial 
and axial directions are damped through elastic compression of the balls. The 
decoupling elements are simply subjected to pressure in all of the loading directions 
of the system. This results in a favorable ability to withstand vibration. 
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Particularly advantageous decoupling elements are rolling bodies in the form 
of balls made of an elastomer, which are connected to one another by means of an 
intermediary piece that is inserted into a slot of a securing element. This allows the 
decoupling elements to be very easily held and installed. 

It is also advantageous to embody recesses that constitute the support 
shoulders for the decoupling elements in the shape of arcs. 

It is also advantageous to distribute the decoupling elements uniformly in the 
circumference direction. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Exemplary embodiments of the invention are described herein below and are 
shown in a simplified fashion in the drawings, in which: 

Fig. 1 shows a section through an actuator with a decoupling device, 

Fig. 2 is a schematic depiction of existing stress directions, 
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Fig. 3 shows an exemplary embodiment of decoupling elements, 

Figs. 4 a - c show a first part of a decoupling housing, 

Figs. 5 a & b show a securing element, 

Figs. 6 a - c show a second part of a decoupling housing, 

Fig. 7 shows a section along the line VII - VII in Fig. 1 , 

Figs. 8 a - c show another exemplary embodiment of a decoupling device 
and a decoupling element, 

Fig. 9 shows another exemplary embodiment of a decoupling housing, 

Fig. 10 shows another exemplary embodiment for a securing element and a 
decoupling housing, 

Fig. 1 1 shows another possible disposition of the securing element and 
decoupling housing, and 



Amended Page 5 



Fig. 12 shows another possible embodiment of support shoulders in a 
decoupling housing and a securing element. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 shows a section through a decoupling device 1 with an actuator 2. This 
combination of the decoupling device 1 and actuator 2, for example an electric 
motor 2, has a longitudinal axis 3. The decoupling device 1 is comprised of a 
decoupling housing 6, which is composed, for example, of two annular parts, an 
upper part 7, and a base part 8. The decoupling housing 6 is adjoined by a function 
housing 13, for example a fan housing 13, which encompasses a fan 12 driven by 
the electric motor. The base part 8 of the decoupling housing 6 can, for example, 
also be part of the function housing 13. The decoupling housing 6 is then comprised 
of the housing parts 7 and 13. 

The decoupling device 1 is also composed of elastic decoupling elements 14, 
15 and a securing element 19, e.g. in the form of a ring in this instance. The 
decoupling elements 14, 15 here are for example rolling bodies which in this 
instance are embodied in the shape of balls and are made, for example, of an 
elastomer. 
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The decoupling elements 14, 15 in this instance are disposed one above the 
other in pairs, for example, along a line 18 which extends parallel to the longitudinal 
axis 3. The actuator 2 is connected at least indirectly to the securing element 19. 

The decoupling elements 14, 15 are connected to each other, for example, by 
means of an intermediary piece 20. A longitudinal axis of the intermediary piece 20 
extending parallel to the line 18 runs parallel to the longitudinal axis 3 when the 
decoupling device 1 is installed. The presence of the intermediary piece or strut 20 
permits the two decoupling elements 14, 15 to be very easily held simultaneously 
and permits them to be installed as an ensemble with the securing element 19. 

In both decoupling housing halves 7, 8, there are recesses 23 that open 
toward the longitudinal axis 3 and are disposed in the outer radial edge region, 
which constitute support shoulders 24, 25 in the top part 7 or bottom part 8 of the 
decoupling housing for the decoupling elements 14, 15. The securing element 19 
disposed inside the decoupling housing 6, 7, 8 provides support shoulders 26 
disposed opposite from the support shoulders 24, 25. 

The support shoulders 24 - 26 have sections which are disposed in the radial 
direction and are referred to as radial 
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support shoulders 24.2, 25.2, 26.2. These are engaged by axial forces. The support 
shoulders 24 - 26 also have sections which are disposed in the axial direction and 
are referred to as axial support shoulders 24.1 , 25.1 , 26.1 . These are acted on by 
radial forces. Axial support shoulders 24.1, 25.1, 26.1 and radial support shoulders 
24.2, 25.2, 26.2 are disposed for example perpendicular to each other here. 

The support shoulder 24.1 is referred to as the axial support shoulder 
because it extends approximately parallel to the longitudinal axis 3. The support 
shoulder 24.2 is referred to as the radial support shoulder because in this instance, it 
extends approximately perpendicular to the longitudinal axis 3. 

Because the decoupling elements 14, 15 are secured in the recesses 23 (Fig. 
7) and are connected to each other by means of the intermediary piece 20, it is not 
possible for the securing element 19 to rotate entirely around the longitudinal axis 3. 

The support shoulders 24 - 26 are embodied so that when there is a relative 
rotation of the securing element 19 in relation to the decoupling housing 6, 7, 8 the 
decoupling elements 14, 15 roll around a rotational axis 27 that extends obliquely in 
relation to the longitudinal axis 3. In 
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The top part 7 can also be embodied as cup-shaped 33, as indicated with 
dashed lines in Fig. 4b. In this instance, the top part 7 contains for example three 
recesses 23, which constitute the support shoulders 24.1 , 24.2 for the decoupling 
elements 14. In Fig. 4a, center lines are shown extending from the recesses 23, 
perpendicular to the longitudinal axis 3 that extends perpendicular to the plane of the 
drawing. The drawing clearly shows that recesses 23 adjacent to one another in the 
circumference direction and decoupling elements 14 disposed in the recesses 23 
are disposed at a uniform angle a from one another. In Fig. 7, a section VII - VII in 
Fig. 1 is shown, which shows the recess 23 more clearly. 

After assembly, the decoupling elements 14, 15 rest against the support 
shoulders 24.1, 24.2, 25.1, 25.2. 

Fig. 4b shows a plane 34 which extends perpendicular to the longitudinal axis 
3 and passes through the radial support shoulder 24.2. The recesses 23 and 
therefore the decoupling elements 14 are thus disposed, for example, in one plane. 

In an outer region of the top part 7, there is a bore 37 through which for 
example a screw is guided, in order to connect the top part 7 to the base part 8 and 
housing 13. 
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Fig. 10 shows another exemplary embodiment for the securing element 19 
and a decoupling housing part 7, 8, 13. For example, the decoupling elements 14, 
15 and 14', 15' are not disposed above one another. The decoupling elements 14, 
14' or 15, 15' are not disposed in a plane extending perpendicular to the longitudinal 
axis 3. Decoupling elements 14', 15' that are connected to each other by means of 
the intermediary piece 20 (right half of Fig. 10) and other decoupling elements 14, 
1 5 which are not connected to each other by means of an intermediary piece (left 
half of Fig. 10) can both be used in an embodiment of the decoupling device 1 . The 
decoupling elements 14, 15 have a knob 48, which protrudes into a recess 45, a 
hole 45, or a slot 36. The decoupling elements 14', 15' are connected to each other 
by means of the intermediary piece 20, which does not extend parallel to longitudinal 
axis 3 after assembly of the decoupling device 1 . 

Fig. 1 1 shows another possible configuration of the securing element 19 and 
decoupling housing 6. Since the same reference numerals apply as in Figs. 1 and 5, 
no further explanation is given for them here. 

In this instance, the decoupling elements 14, 15 are disposed over one 
another in pairs for example, along a line 18 which extends parallel to longitudinal 
axis 3. The recess 23 here is embodied in the 
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already described above. Any other combination is conceivable depending on the 
magnitude of the load. 

The foregoing relates to a preferred exemplary embodiment of the invention, 
it being understood that other variants and embodiments are thereof are possible 
within the spirit and scope of the invention, the latter being defined by the appended 
claims. 
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Abstract of the Disclosure 

The invention relates to the decoupling device for an actuator, which has a 
number of decoupling elements. A securing element is disposed between these 
decoupling elements. The actuator is fastened to the securing element. The 
decoupling elements rest against radial support shoulders and axial support 
shoulders of the securing element and a housing. These are embodied so that 
radial, axial, and tangential oscillations of the actuator are decoupled from the 
housing. 
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Decoupling Device for Actuators 



Prior Art 



The invention is based on a decoupling device for 



actuators according to the preamble to claim 1. 
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During operation of the actuator - in particular an 



electric motor which, by means of decoupling elements, is 
connected to a function housing via a decoupling housing - 
tangential rotary oscillations are produced, for example in a 
main excitation oscillation direction of the actuator, and 
10 oscillations are produced in the radial and axial directions. 
For a decoupling between the actuator and the decoupling 
housing, this means that they must be particularly soft in the 
tangential direction and must be significantly more rigid in 
the axial direction and radial direction. 

15 Decoupling devices for actuators and electric motors are 

known, but these are relatively rigid. Running noise of the 
electric motor and running- induced oscillations of a fan 
connected for example to the electric motor, e.g. due to an 
imbalance of the impeller, are largely transmitted to a fan 

20 housing and lead to an undesirable generation of noise. 
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With elastic decoupling elements which on the one hand 
are intended to hold the actuator or the electric motor in 
support regions and on the other hand are intended to achieve 
a damping, these conflicting demands result in the fact that 
the decouplings are placed under initial stress. Since the 
damping of oscillations takes place through flexing work in 
the decoupling elements, an optimal decoupling is not 
possible . 

In addition, the decoupling elements are adjusted in 
terms of their natural frequency so that a natural frequency 
of the decoupling element differs significantly from a natural 
frequency of the actuator. The damping can as a result be 
partially increased. 

EP 0 682 396 A2 has disclosed the use of elastic balls, 
preferably comprised of an elastomer, in order to decouple two 
components from each other. The balls are each accommodated in 
an ellipsoidal cavity so that the balls permit a certain 
amount of free rotational movement. Each component has 
cavities of this kind so that the cavities of the two 
components are disposed opposite each other after assembly. 
The cavities are let into an intermediary piece. 



However, the device requires a central securing element 
and for damping, requires another elastic element which is 
disposed around a longitudinal axis. 

Advantages of the Invention 

The decoupling device according to the invention, with 
the characterizing features of claim 1, has the advantage over 
the prior art that an almost ideal decoupling of all 
oscillations of the actuator is achieved in a simple manner. 

Advantageous modifications and improvements of the 
decoupling device disclosed in claim 1 are possible by means 
of the steps taken in the dependent claims. 

The configuration of decoupling elements is 
advantageously embodied in the form of an "angular ball 
bearing", since as a result, powerful forces can be absorbed 
and oscillations in the tangential direction can be damped. 
Oscillations in the radial and axial directions are damped 
through elastic compression of the balls. The decoupling 
elements are simply subjected to pressure in all of the 
loading directions of the system. This results in a favorable 
ability to withstand vibration. 



Particularly advantageous decoupling elements are rolling 
bodies in the form of balls made of an elastomer, which are 
connected to one another by means of an intermediary piece 
that is inserted into a slot of a securing element. This 
5 allows the decoupling elements to be very easily held and 
installed. 

It is also advantageous to embody recesses that 
constitute the support shoulders for the decoupling elements 
in the shape of arcs . 

10 It is also advantageous to distribute the decoupling 

elements uniformly in the circumference direction. 

Drawings 

Exemplary embodiments of the invention are shown in a 
simplified fashion in the drawings and will be explained in 
15 detail in the subsequent description. 

Fig. 1 shows a section through an actuator with a 
decoupling device, 

Fig. 2 is a schematic depiction of existing stress 
directions , 
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Fig. 3 shows an exemplary embodiment of decoupling 
elements , 

Figs. 4 a - c show a first part of a decoupling housing, 

Figs. 5 a & b show a securing element, 

Figs. 6 a - c show a second part of a decoupling 
housing, 

Fig. 7 shows a section along the line VII - VII in 
Fig. 1, 

Figs. 8 a - c show another exemplary embodiment of a 
decoupling device and a decoupling element, 

Fig. 9 shows another exemplary embodiment of a 
decoupling housing, 

Fig. 10 shows another exemplary embodiment for a 
securing element and a decoupling housing, 

Fig. 11 shows another possible disposition of the 
securing element and decoupling housing, 
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Fig. 12 shows another possible embodiment of support 
shoulders in a decoupling housing and a securing element. 

Description of the Exemplary Embodiments 

Fig. 1 shows a section through a decoupling device 1 with 
5 an actuator 2. This combination of the decoupling device 1 and 
actuator 2, for example an electric motor 2, has a 
longitudinal axis 3. The decoupling device 1 is comprised of a 
decoupling housing 6, which is composed, for example, of two 
for example annular parts, an upper part 7, and a base part 8. 

10 The decoupling housing 6 is adjoined by a function housing 13, 
for example a fan housing 13, which encompasses a fan 12 
driven by the electric motor. The base part 8 of the 
decoupling housing 6 can, for example, also be part of the 
function housing 13. The decoupling housing 6 is then 

15 comprised of the housing parts 7 and 13. 

The decoupling device 1 is also composed of elastic 
decoupling elements 14, 15 and a securing element 19, e.g. in 
the form of a ring in this instance. The decoupling elements 
14, 15 here are for example rolling bodies which in this 
20 instance are embodied in the shape of balls and are made, for 
example, of an elastomer. 
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The decoupling elements 14, 15 in this instance are 
disposed one above the other in pairs, for example, along a 
line 18 which extends parallel to the longitudinal axis 3. The 
actuator 2 is connected at least indirectly to the securing 
element 19. 

The decoupling elements 14, 15 are connected to each 
other, for example, by means of an intermediary piece 20. A 
longitudinal axis of the intermediary piece 18 extending 
parallel to the line 18 runs parallel to the longitudinal axis 
3 when the decoupling device 1 is installed. The presence of 
the intermediary strut 20 permits the two decoupling elements 

14, 15 to be very easily held simultaneously and permits them 
to be installed as an ensemble with the securing element 19. 

In both decoupling housing halves 7, 8, 13, there are 
recesses 2 3 that open toward the longitudinal axis 3 and are 
disposed in the outer radial edge region, which constitute 
support shoulders 24, 25 in the top part 7 or bottom part 8, 
13 of the decoupling housing for the decoupling elements 14, 

15. The securing element 19 disposed inside the decoupling 
housing 6, 7, 8, 13 provides support shoulders 26 disposed 
opposite from the support shoulders 24, 25. 



The support shoulders 24 - 26 have sections which are 
disposed in the radial direction and are referred to as radial 



support shoulders 24. 2, 25.2, 26.2. These are engaged by axial 
forces. The support shoulders 24 - 26 also have sections which 
are disposed in the axial direction and are -referred to as 
axial support shoulders 24.1, 25.1, 26.1. These are acted on 
by radial forces. Axial support shoulders 24.1, 25.1, 26.1 and 
radial support shoulders 24.2, 25.2, 26.2 are disposed for 
example perpendicular to each other here. 

The support shoulder 24.1 is referred to as the axial 
support shoulder because it extends approximately parallel to 
the longitudinal axis 3. The support shoulder 24.2 is referred 
to as the radial support shoulder because in this instance, it 
extends approximately perpendicular to the longitudinal axis 
3 . 

Because the decoupling elements 14, 15 are secured in the 
recesses 23 (Fig. 7) and are connected to each other by means 
of the intermediary piece 20, it is not possible for the 
securing element 19 to rotate entirely around the longitudinal 
axis 3 . 

The support shoulders 24 - 26 are embodied so that when 
there is a relative rotation of the securing element 19 in 
relation to the decoupling housing 6, 7, 8, 13, the decoupling 
elements 14, 15 roll around a rotational axis 27 that extends 
obliquely in relation to the longitudinal axis 3. In 



principle, this corresponds to the disposition of a dual -row 
angular ball bearing. In order to absorb axial forces in both 
directions, the decoupling elements 14, 15 are disposed in 
opposition. Ball bearing terminology refers to X 
configurations and O configurations. 

Fig. 2 shows the oscillation directions in the axial 30, 
radial 31, and tangential 32 direction, which occur during 
operation of the actuator 2. The decoupling device 1 should 
decouple these oscillations of the actuator 2 from the fan 
housing 13, for example. 

Fig. 3 shows how two decoupling elements 14, 15, which 
are round in cross section for example, are connected to each 
other by means of the intermediary piece 20, for example. The 
cross section of the intermediary piece 20 perpendicular to 
the line 18 can be rectangular or also round, for example. 

Fig. 4 shows the top part 7 of the decoupling housing 6 
from Fig. 1 in a bottom view and top view (Figs. 4a, c) and 
shows a cross section in Fig. 4b. 

For example, the top part 7 has a round, annular cross - 
sectional contour. Any other cross-sectional contour is also 
conceivable, for example a guadriform cross- sectional contour. 



The top part 7 can also be embodied as cup-shaped 33, as 
indicated with dashed lines in Fig. 4b. In this instance, the 
top part 7 contains for example three recesses 23, which 
constitute the support shoulders 24.1, 24.2 for the decoupling 
5 elements 14. In Fig. 4a, center lines are shown extending from 
the recesses 23, perpendicular to the longitudinal axis 3 that 
extends perpendicular to the plane of the drawing. The drawing 
clearly shows that recesses 23 adjacent to one another in the 
circumference direction and decoupling elements 14 disposed in 
10 the recesses 23 are disposed at a uniform angle ot from one 
another. In Fig. 7, a section VII - VII in Fig. 1 is shown, 
which shows the recess 23 more clearly. 



After assembly, the decoupling elements 14, 15 rest 
against the support shoulders 24.1, 24.2, 25.1, 25.2. 



15 Fig. 4b shows a plane 34 which extends perpendicular to 

the longitudinal axis 3 and passes through the radial support 
shoulder 24.2. The recesses 23 and therefore the decoupling 
elements 14 are thus disposed, for example, in one plane. 



In an outer region of the top part 7, there is a bore 3 7 
20 through which for example a screw is guided, in order to 
connect the top part 7 to the base part 8, 13. 
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In the vicinity of the recesses 23, oblong indentations 
43 that open toward the securing element 19 are engaged by the 
radial projections 35 (Fig. 5) of the securing element 19. 

The top part 7 of the decoupling housing 1 is made of 
plastic, metal, or ceramic. 

Fig. 5 shows the securing element 19, which is embodied 
as annular, for example. The securing element 19 in this 
instance is adapted, for example, to the cross-sectional 
contour of the top part 7 of the decoupling housing 6 from 
Fig. 4. Any other cross-sectional contour is also conceivable. 

The securing element 19 has at least one radial 
projection 35. The radial projection 35 is disposed, for 
example, on the outer edge of the securing element 19. This 
radial projection 3 5 can extend, for example, around the 
entire securing element 19. However, as shown in Fig. 5b, this 
radial projection can also be provided only where the 
decoupling elements 14, 15 are disposed after assembly, which 
positions are indicated here with dashed lines, in order to 
separate the decoupling elements 14 from the decoupling 
elements 15 at these locations. 

If, in order to reduce the number of components, the 
decoupling, elements 14, 15 are connected to each other by 



means of the intermediary piece 20, for example, then the 
securing element 19 is provided with a slot 36 in the 
projection 35, into which the intermediary piece 20 is 
inserted. This facilitates assembly. The slot depth in the 
projection 35 must be at least deep enough that the decoupling 
elements 14, 15 connected by the intermediary piece 2 0 can be 
inserted until they touch the support shoulders 26 of the 
securing element 19. 

If the decoupling elements 14, 15 are installed 
individually, without being connected to one another by an 
intermediary piece 20, then instead of the slot, a recess 45 
or an axial hole 45 can be provided, in which the decoupling 
element 14, 15 is partially disposed so that is not possible 
to rotate the securing element 19 entirely around the 
longitudinal axis 3 . 

The recesses 45, for example holes 45, in the securing 
element 19 are produced, for example, so that after assembly 
of the decoupling housing 6 and securing element 19, these 
holes are disposed centrally between the decoupling elements 
14, 15. The decoupling elements 14, shown with dashed lines 
here, are then disposed in the holes 45. 

A diameter of the holes 45 should not be so large that 
the axially opposed decoupling elements 14, 15 touch after 



assembly. The diameter of the holes 4 5 thereby depends on the 
thickness of the securing element 19 at the location of the 
hole 45. 

Depending on the number of decoupling elements 14, 15, 
the securing element 19 has the same number of recesses 4 5 or 
slots 36. For example, the securing element 19 can be provided 
with only slots 36 or only recesses 45. Any combination of 
slot 36 and recess 45 in the projection 35 is also 
conceivable . 

The securing element 19 has radial and axial support 
shoulders 26.1, 26.2 for the decoupling elements 14, 15; a 
radial support shoulder 26.1 is embodied on a front side 39 
and a back side 4 0 of each radial projection 35 and an axial 
support shoulder 2 6.2 is embodied on the annular body 42 
perpendicular to the radial support shoulder 26.1 and divided 
by the projection 35. 

A notch 38 is disposed on the securing element 19 in 
those locations where a screw, for example, which connects the 
housing parts 7, 8, 13 to one another, passes through after 
assembly. 

The securing element 19 is made of plastic, metal, or 
ceramic . 
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Fig. 6 shows the base part 8 of the decoupling housing 6 
in a bottom view and top view (Figs. 6a, c) and shows a cross 
section in Fig. 6b. 

For example, the base part 8 has an annular cross - 
5 sectional contour. In this instance, this base part 8 contains 
for example three recesses 23 which constitute the support 
shoulders 25 for the decoupling elements 15 and, toward the 
securing element 19, open toward an inner edge 22 of the base 
part 8 . 

10 The recesses 23 and therefore the decoupling elements 15 

are disposed, for example, in one plane. 

In an outer region of the base part 8, there is at least 
one bore 37. For example, a screw is guided through this bore 
3 7 of the part 8 and through another bore of the part 7 in 
15 order to connect the base part 8 to the top part 7 . The 

recesses 23 of the part 8 are then disposed over the recesses 
2 3 of the part 7. 

The base part 8 of the decoupling housing 6 is made of 
plastic, metal, or ceramic. 

20 During assembly, the parts 6, 7, 19, and 6, 8, or 13 are 

assembled so that the respective recesses 23 and the slots 36 
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are disposed congruently over one another. As a result, other 
centering elements are not required. 

Fig. 7 shows a section along the line VII - VII in Fig. 
1. The support shoulder 24 is constituted by the recess 23 and 
5 is embodied approximately in the form of a semicircle, in this 
instance arc- shaped, in such a way that when torque is 
delivered by the electric motor 2, as an example of an 
actuator, and with the accompanying rolling motion, the 
decoupling elements 14 embodied as balls are elastically 

10 compressed and a restoring force is generated by the elastic 
deformation. The embodiment as an arc-shaped recess 23 
produces a progression of restoring force since the 
deformation of the decoupling elements 14, 15 increases 
progressively. The elastic deformation of the intermediary 

15 piece 20 in this movement plays a subordinate role here. The 

curvature of the arc -shaped recess 2 3 is for example less than 
the curvature of the decoupling elements 14. The recess 23 
can, for example, also be embodied as elliptical. In this 
connection, the sharpest curvature of this elliptical form can 

20 correspond at most to the curvature of the ball 14. 

It is also conceivable for the decoupling elements 14, 15 
and the recess 23 to be embodied elliptically . It is also 
conceivable for there to be other combinations, with the 
embodiment of the decoupling elements 14, 15 in the form of 
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rolling bodies in the recess 23. The recess 23 is embodied in 
the radial direction in such a way that the securing element 
19 and the housing 6, 7 cannot touch after the decoupling 
element 14 is installed, i.e. there is a sufficiently large 
gap between the housing 6, 7 and the support shoulder 26.1. 

These explanations for Fig. 7 apply analogously to a 
parallel slot through the recess 23 of the part 8 in Fig. 1. 

Figs. 8a - c show another exemplary embodiment of a 
decoupling device 1 and of decoupling elements 14, 15. The 
decoupling elements 14, 15 are embodied, for example, as 
hemispherical . 

Fig. 8b shows a top view of a decoupling element 15 
according to Fig. 8a, without the housing 6, 7, 8, 13 and the 
securing element 19. For example, the decoupling element 15 
has a circular radial cross section in relation to the line 18 
and is provided with a nipple 46. For example, the nipple has 
a round cross section. 

Fig. 8c shows a side view of the decoupling element 15 
according to Fig. 8b. The axial cross section of the 
decoupling element 15 in relation to the line 18 can also be 
elliptical for example. 



The nipples 46 of the decoupling elements 14, 15 
protrude, for example, into the existing hole 4 5 of the 
securing element 19 so that is not possible for the securing 
element 19 to rotate entirely around the longitudinal axis 3. 
A height of the nipples 46 of the decoupling elements 14, 15 
is embodied so that at most, the two touch. 

The decoupling elements 14, 15 can also be connected to 
each other, for example by virtue of the fact that the two 
nipples 46 constitute a common intermediary piece 20. These 
decoupling elements could then be inserted into the slot 36 of 
the securing element 19. 

The securing element 19 in this exemplary embodiment of 
the decoupling device 1 does not have any support shoulders 
against which the decoupling elements 14, 15 roll. 

Fig. 9 shows another exemplary embodiment of the 
decoupling housing 6 or the function housing 13. Since the 
same reference numerals apply as in Fig. 1, no further 
explanation is given for them. For example, the decoupling 
elements 14, 15 are disposed one above the other in pairs 
along a line 18 that extends parallel to longitudinal axis 3. 
This embodiment differs from the one in Fig. 1 by virtue of 
the fact that the recesses 23 are not disposed on the edge of 
a part 7, 8, 13 of the decoupling housing 16, but are 



accommodated in a column 41. By way of example, Fig. 7 shows 
the cross section of the column 41 perpendicular to the 
longitudinal axis 3 through a support shoulder 24, 25. A 
longitudinal axis of the column 41 extending parallel to the 
line 18 in this instance extends, for example, parallel to 
longitudinal axis 3. The heights of the columns 41 in the 
decoupling housing parts 7 and 8 or 13 are selected so that 
after installation, the decoupling elements 14, 15 rest 
against the respective axial support shoulders 24.1, 25.1. The 
columns 41 of the two housing parts 7, 8, 13 can also touch. 
The columns 41 can also protrude beyond the housing parts 7, 
8, 13 in the longitudinal direction. For example, the recesses 
in the outer housing part (Fig. 1) and the recesses in the 
columns (Fig. 9) can also be provided in an embodiment of the 
housing parts 6, 7, 8, 13. 

It is not absolutely necessary that the decoupling 
elements 14, 15 be disposed above one another. Thus the 
decoupling housing parts 7 and 8 or 13 that have the recesses 
23, as shown in Figs. 1, 4, and 6, can be rotated around the 
longitudinal axis 3 by any arbitrary angle. It is then no 
longer possible for there to be a connection by means of an 
intermediary piece 20. Recesses 45 must then be provided, as 
shown in Fig. 5, at the corresponding locations in which the 
decoupling elements 14, 15 are disposed. 



Fig. 10 shows another exemplary embodiment for the 
securing element 19 and a decoupling housing part 7, 8, 13. 
For example, the decoupling elements 14, 15 and 14', 15' are 
not disposed above one another. The decoupling elements 14, 
14' or 15, 15' are not disposed in a plane extending 
perpendicular to the longitudinal axis 3. Decoupling elements 
14', 15' that are connected to each other by means of the 
intermediary piece 20 (right half of Fig. 10) and other 
decoupling elements 14, 15 which are not connected to each 
other by means of an intermediary piece (left half of Fig. 10) 
can both be used in an embodiment of the decoupling device 1. 
The decoupling elements 14, 15 have a knob 48, which protrudes 
into a recess 45, a hole 45, or a slot 36. The decoupling 
elements 14', 15' are connected to each other by means of the 
intermediary piece 20, which does not extend parallel to 
longitudinal axis 3 after assembly of the decoupling device 1. 

Fig. 11 shows another possible configuration of the 
securing element 19 and decoupling housing 6. Since the same 
reference numerals apply as in Figs. 1 and 5, no further 
explanation is given for them here. 

In this instance, the decoupling elements 14, 15 are 
disposed over one another in this instance, in pairs for 
example, along a line 18 which extends parallel to 
longitudinal axis 3. The recess 23 here is embodied in the 



column 41. In this instance, a longitudinal axis 52 of the 
column 41 extends perpendicular to longitudinal axis 3, for 
example. The longitudinal axis 52 of the column 41 can also be 
embodied at a different angle to the longitudinal axis 3 . 

In this instance, the securing element 19 constitutes the 
axial support shoulder 26.1 the farthest from the longitudinal 
axis 3. For example, a surface of the radial support shoulder 
24.1 is not parallel to the longitudinal axis 3. 

Fig. 12 shows another possible embodiment of support 
shoulders 24 - 26 in the decoupling housing 6, 7, 8, 13 and 
securing element 19. The support shoulders 24 - 26 in this 
instance are embodied so that the rotational axis 27 extends 
perpendicular to the longitudinal axis. 

The curvature radius of the recess 23 in this instance 
corresponds, for example, to the curvature radius of the 
decoupling elements 14, 15. As a result, a clear 
identification of the axial and radial support shoulder is not 
possible . 

The decoupling housing part 7 can also accommodate for 
example four decoupling elements in a manner already described 
above and the other decoupling housing part 8, 13 can 
accommodate for example five decoupling elements in a manner 
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already described above. Any other combination is conceivable 
depending on the magnitude of the load. 
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Claims 



1. A decoupling device (1) for an actuator (2), in particular 
an electric motor (2) , with a one-part or multiple part 
decoupling housing (6, 7, 8), which is connected to a function 
housing (13) and at least partially encompasses the actuator 

(2), and with decoupling elements (14, 15) comprised of an 
elastic material, wherein each decoupling element (14, 15) 
rests against support shoulders (24, 25, 26), characterized in 
that a securing element (19) is disposed between one set of 
decoupling elements (14, 15) and another set of decoupling 
elements (14, 15) and the actuator (2) engages the . securing 
element (19) . 

2. The decoupling device according to claim 1, characterized 
in that at least two support shoulders (24, 25, 26) for a 
decoupling element (14, 15) are constituted by the decoupling 
housing (6, 7, 8) or the function housing (13) . 

3. The decoupling device according to claim 2, characterized 
in that two support shoulders (24, 25, 26) for a decoupling 
element (14, 15) are constituted by the securing element (19) . 

4. The decoupling device according to claim 2 or 3 , 
characterized in that the decoupling elements (14, 15) are 
disposed in pairs. 
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5. The decoupling device according to claim 2, 3, or 4, 
characterized in that the securing element (19) has a radial 
projection (35) extending partially or entirely around it and 
that the securing element (19) has at least one slot (36) in 
its radial projection (35) , in the vicinity of the decoupling 
elements (14, 15) . 

6. The decoupling device according to claim 5, characterized 
in that the decoupling elements (14, 15) are connected to each 
other in pairs by an intermediary piece (20) . 

7. The decoupling device according to one of claims 2 to 4 , 
characterized in that the securing element (19) has a radial 
projection (35) extending partially or entirely around it and 
that the securing element (19) has at least one recess (45) in 
its radial projection (35) , in the vicinity of the decoupling 
elements (14 , 15) . 

8. The decoupling device according to one or more of claims 2 
to 7, characterized in that in the decoupling housing (6, 7, 

8) or in the function housing (13) , the support shoulders (24, 
25, 26) are constituted by means of at least one recess (23) 
in an outer region of the decoupling housing (6, 7, 8) or 
function housing (13) . 



23 



9. The decoupling device according to one or more of claims 2 
to 7, characterized in that there is at least one column (41) 
in which the support shoulders (24, 25, 26) are constituted by 
a recess (23) on an end face of the column (41) . 

10. The decoupling device according to claim 8 or 9, 
characterized in that the decoupling housing (6, 7, 8) or the 
function housing (13) and the securing element (19) have axial 
and radial support shoulders (24.1, 24.2), and at least the 
axial support shoulders (24.1) are embodied as arc-shaped, 
wherein the curvature of the arc-shaped support shoulders (24, 
25, 26) at most corresponds to the curvature of the decoupling 
elements (14 , 15) . 



11. The decoupling device according to one or more of the 
preceding claims, characterized in that the decoupling device 

(1) has a longitudinal axis (3) and the support shoulders (24, 
25, 26) for the decoupling elements (14, 15) are embodied in 
relation to one another so that a rotational axis (27) of the 
decoupling elements (14, 15) extends obliquely to the 
longitudinal axis (3) . 



12. The decoupling device according to one or more of the 
preceding claims, characterized in that the decoupling 
elements (14, 15) are embodied as rolling bodies. 
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13. The decoupling device according to claim 12, 
characterized in that the rolling bodies are embodied in the 
form of balls. 

14. The decoupling device according to one or more of the 
preceding claims, characterized in that the one set of 
decoupling elements (14) is disposed in a first plane 
extending perpendicular to the longitudinal axis (3) and the 
other set of decoupling elements (15) is disposed in a plane 
extending parallel to the first. 

15. The decoupling device according to one or more of the 
preceding claims, characterized in that decoupling elements 
(14, 15) adjoining one another in the circumference direction 
enclose a uniform angle a in relation to one another. 

16. The decoupling device according to one or more of the 
preceding claims, characterized in that the decoupling 
elements (14, 15) are disposed above one another on a line 
(18) extending parallel to the longitudinal axis (3) . 
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Abstract 



The invention relates to the decoupling device (1) for an 
actuator (2), which has a number of decoupling elements (14, 
15) . A securing element (19) is disposed between these 

5 decoupling elements (14, 15) . The actuator (2) is fastened to 
the securing element (19) . The decoupling elements 14, 15 
rest against radial support shoulders 24.2, 25.2, 26.2 and 
axial support shoulders 24.1, 25.1, 26.1 of the securing 
element (19) and a housing (6, 13) . These are embodied so 

0 that radial, axial, and tangential oscillations of the 
actuator (2) are decoupled from the housing (6, 13) . 



(Fig. 1) 
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